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Abstract
Background: Caring for someone with dementia can be physically and emotionally difficult. Acting as a caregiver
can make it difficult to access sources of support, particularly in the later stages of dementia. This paper reports the
development and presents the targets (subject areas) and components of a prototype website to support family
caregivers of a person with dementia towards the end of life.
Methods: Adopting an iterative approach and co-production methods the development process consisted of four
stages: Stage1-Synthesis of data: three sources of data (interviews, systematic review and theory) were synthesised
using tabulation, to identify the targets of the prototype; Stage2-Identifying intervention targets and components: a
research development group (health practitioners, a family caregiver and academic experts) met to discuss the
development, using a modified nominal group process, refining the synthesis from stage 1; Stage3-Developing the
intervention prototype: an outline of the prototype was developed based on stage 1 and 2; and Stage4–User testing:
interviews with caregivers testing the prototype website.
Results: Qualitative interviews with caregivers identified four targets for the intervention: 1) feeling prepared and
equipped; 2) feeling connected and supported; 3) valuing themselves as a caregiver and as an individual; 4) maintaining
control of the caring situation and being the coordinator of care. The systematic review provided evidence on how and
what components could address these targets, including providing information, peer support, contact with professionals,
and psychological support. Theory helped to narrow the focus within each of these targets. Active discussion with the
research development group and end users provided an outline of the prototype website. The prototype website
presented addresses these targets with written information, videos from other caregivers, and peer and professional
support sections. The subject areas covered included expectations at the end of life, support with day-to-day caring,
care planning, and communication.
Conclusions: This paper provides a detailed account of the development process of a prototype website for caregiver
support. The transparent methodology and key lessons learnt from developing the prototype should help those who
are developing similar interventions, across complex, progressive conditions and not just limited to dementia.
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Background
Around two thirds of people with dementia live in the
community [1] with the majority of their care provided
by friends or family, referred to as caregivers for this
paper. Without the help of such caregivers the formal
care system would likely collapse [2]. Policy in the UK
and internationally supports the provision of ‘informal’
care from caregivers, in order to support health and so-
cial care systems [3]. Caring for someone with dementia
is considered one of the most stressful and difficult
forms of caring [4]. The effects are evidenced in both
physical and psychological ill health of caregivers, in-
cluding higher levels of strain and depression, and in
some instances premature mortality [5–8].
Caring towards the end of life can be particularly chal-
lenging as medical symptoms and complications increase
and the person becomes less responsive and able to com-
municate [9, 10]. Caregivers have reported a perceived gap
in support provided from services for the challenges they
face towards the end of life, such as caring at home and
navigating complex care systems [11–13]. The strain on
health and social care services worldwide has resulted in a
shift from formal care services providing care, to care-
givers providing more care for longer at home [14, 15]. It
is therefore imperative that resources are in place to sup-
port caregivers in this role.
Use of digital resources including websites to meet the
needs of patients and family caregivers is a growing area
of research and policy development, and provides an
opportunity to close this ‘support gap’, particularly for
caregivers finding it difficult to leave their home due to
caring responsibilities [16, 17]. A systematic review of the
literature of existing internet-based interventions (mainly
websites) aimed at supporting family caregivers of people
with dementia, identified that such interventions have the
capacity to improve various aspects of caregiver well-be-
ing, including depression, anxiety and burden [14] and
this has been shown in additional reviews of older adults
more generally [18–21].
Use of the internet by older adults is growing, with an
increase in over 20% in recent internet usage among the
65–74 years age group [22]. These figures are likely to
rise as younger age groups already familiar with technol-
ogy age. Qualitative data suggests caregivers have posi-
tive views of receiving support online via a website, and
help support them with when caring for someone with
dementia approaching the end of life [23, 24].
This paper reports the development and presents the
core targets (subject areas) and components of a proto-
type website to support family caregivers of a person
with dementia towards the end of life. The main study
consisted of three phases to develop the prototype web-
site: phase 1) evidence synthesis and mapping exercise
of existing resources; phase 2) qualitative study with
family caregivers of people with dementia towards the
end of life; phase 3) synthesis of data from phase one
and two to develop a prototype website and user testing.
Results from phases one and two have been published
previously [16, 23], this paper reports on phase 3 which
was split into four separate stages.
We adopted a broad view to define end of life care
similar to that of the European Association of Palliative
Care which define it is an extended period in which pro-
fessionals and families become aware of the life limiting
nature of the illness and acknowledge the person is
dying [25]. As a study developing an intervention for
family caregivers, we aligned our view of end of life care
with theirs based on previous work and in earlier phases
of data collection in the current study. This is a period
in which there is increased dependency and physical
decline of the individual and not time specified [9, 23].
Aim
This paper reports the development and presents the
core targets and components of a prototype website to
support family caregivers of a person with dementia to-
wards the end of life.
The specific objectives are to:
1. Describe the development process and synthesis of
different data
2. Present the core targets and components of the
prototype website
3. Further develop the prototype with end users
through user testing
Methods
Design
This study adopted an iterative co-production method
for intervention development [26–28], following the
MRC framework for developing a complex intervention
[29]. An overview of the procedure for the whole study
and synthesis process for developing the prototype web-
site is shown in Fig. 1.
Caregiver support theory
The development of the prototype website was supported
by a published ‘realist’ theoretical framework which was
developed through investigating ‘what works to support
family caregivers of people with dementia’ [30]. The under-
pinning mechanism of the theory is that resilience and
hence resilience building are central to what works to
support family caregivers of people with dementia. The co-
hesive mechanism consists of five domains which together
interact to increase resilience. These include: extending
social assets; strengthening key psychological resources
available to caregivers; maintaining caregiver’s physical
health status; safeguarding caregiver’s quality of life; and
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ensuring timely availability of key external resources. The
theory provides potential mechanisms within each of the
five domains and explains how they may operate to in-
crease resilience and support for family caregivers. Table 1
demonstrates how these domains relate to the themes from
the interview data and the systematic review’s findings.
The theory helped to narrow the focus within each of these
themes, which became the targets of the website, and
hence provided an outline of the prototype website.
Research development group
We created a research development group consisting of
three academic experts in dementia, end of life, carers and
digital health; health care practitioners (4 general practi-
tioners, 1 academic nurse, 1 Admiral nurse); two members
of a dementia charity organisation, and one caregiver. A
second caregiver had to withdraw for personal reasons.
The group had several roles starting with research design
in phase 1 and 2 where the group helped to set the focus
of the evidence synthesis and advised on data collection
methods and questions for the interviews with caregivers.
Finally, the group acted as a think tank to help interpret
data from phase 1 and phase 2, acting as a first step in the
co-production of the prototype website.
User testing recruitment
Family caregivers (current and former) of people with
dementia were recruited for individual interviews (n =
11) for user testing of the prototype. Participants were
recruited through third sector organisations and Join
Dementia Research (JDR). JDR is an online network of
volunteers who are willing to take part in dementia
research studies. Recruitment was supplemented with
participants identified from interested general practices
within London and Essex, the practices being identified
through Clinical Research Networks. Older caregivers
(65 years and above) were purposively sampled with a
range of internet usage (no or minimal use of the inter-
net, moderate use of the internet (e.g. weekly basis) and
high use of the internet (e.g. daily basis), however it was
difficult to recruit those with low usage. To ensure max-
imum diversity within the sample; gender, ethnicity/lan-
guage and education were monitored. Experience of
caring for someone with dementia at home towards the
end of life was a requirement for participation.
Broad inclusion criteria were adopted to ensure a max-
imum response rate in a population which is often hard
to recruit. Inclusion criteria consisted of caregivers cur-
rently caring or experience as a former carer (within the
last three tears) for someone with dementia. Due to the
difficulties of providing an accurate prognosis, defining
the end of life time period for someone with dementia
can be difficult [31], and so we did not impose a defin-
ition of end of life on caregivers. Participants were in-
formed this was a study of end of life care and asked if
they considered themselves eligible, having recently or
Fig. 1 Overview of prototype development and synthesis
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previously cared for someone towards the end of life, as
per previous studies [9]. Caregivers were excluded if they
had experienced bereavement (death of person with de-
mentia) within the last 3 months as they may find dis-
cussions around end of life distressing and may also be
experiencing complicated grief. Those who had any cog-
nitive impairment or were unable to provide informed
written consent were also excluded.
Procedure
An overview of the synthesis and development proced-
ure for the prototype is shown in Fig. 1. Findings from
the systematic review in phase 1 and qualitative data
from phase 2 were used to inform the development of
the prototype website.
The phase 3 development was split into four stages:
Stage 1 – synthesis of data
The themes from phase 2 qualitative data provided us
with an outline of what subject areas (targets) the web-
site should consider. The themes included:
 Feeling prepared and equipped
 feeling connected and supported
 valuing themselves as a caregiver and an individual
Table 1 Mapping data, theory and systematic review to prototype intervention
Output Input
Target of the
intervention
Intervention
components
(topics and
sections)
Qualitative data Key theoretical
themes
Systematic review
Feeling prepared
and equipped
What can I
expect towards
the end of life?
(Fig. 3)
Caregivers reported a lack of information
particularly about end of life care.
Caregivers discussed a desire and need to
feel prepared. There was a need to feel
more confident and knowledgeable about
how to manage the medical decline.
• Ensure timely
availability of
key external
resources
Individualised information was considered
more beneficial by caregivers and thought
to be one of the most useful components
of interventions.
The section was developed to be
engaging through the use of a video from
a caregiver which families could relate to
and creating a sense of peer support
which was highlighted as important in the
systematic review.
Day to day
caring (Fig. 4)
Planning (Fig. 5)
Feeling connected
and supported
Chat to a
caregiver (Fig. 6)
Participants described caring as a lonely
experience in which they often felt socially
isolated, and wanted to feel both
connected and supported by other
caregivers and professionals.
• Extending social
assets
Support was able to be provided online
though peer interaction and contact with
professionals. Opportunities to engage
with other caregivers in the same situation
as them and in a group situation appeared
more beneficial.
Interaction with professionals was a
positive experience for caregivers, however
views were mixed on receiving this online.
Talk to a
professional (Fig.
7)
Communicating
with the person
with dementia
(Fig. 8)
Valuing themselves
as a caregiver and
an individual
Chat to a
caregiver (Fig. 6)
In the interviews participants appeared to
describe an internal conflict about caring
for themselves and maintaining their own
life, whilst caring. They needed
mechanisms to cope with their emotions
including; anger, grief and guilt.
• Strengthen key
psychological
resources
available to
caregiver;
• Maintaining
caregiver’s
physical health
status;
• Safeguard
caregiver’s
quality of life
Several previous interventions included
measures around the health and wellbeing
of caregivers.
Many interventions used psychological
support, which demonstrated the most
positive effect. Many used self-guided
psychological support, most often
consisting of educational modules.
Randomised controlled trials (RCTs) found
significantly greater improvements in
stress, self-efficacy, intention to get
support, strain, depression, and anxiety.
Looking after
yourself (Fig. 9)
Preparing for
death (Fig. 10)
Maintaining control
of the caring
situation being the
co-ordinator care
Financial
information (Fig.
11)
Caregivers felt they needed to take control
and manage the care. Interspersed among
these discussions was a lack of support
from other family members and a lack of
understanding from existing friends.
• Ensuring timely
availability of
key resources
• Extending social
networks
Several interventions identified provided
local and tailored support or signposting
of services, which was well received by
caregivers.
The internet resources may be a method
of preparation for discussions, but
decisions should be made face to face.
Local support
(Fig. 12)
Family
relationships
and social
networks
(Fig. 13)
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 maintaining control of the caring situation and
being the co-ordinator of care
The caregiver theory from Parkinson and colleagues
helped us refine these targets and frame the targets of the
website in terms of building resilience [30]. The systematic
review from phase 1 helped provide an evidence basis to
identify some of the core components (i.e. peer support)
to use on the website to address the targets identified by
caregivers. All three sources of data (interviews, systematic
review and theory) were synthesised by mapping against
one another using tabulation (see Table 1). This provided
an initial basis for the intervention.
Stage 2 – identifying intervention targets and components
Following analysis of phase 1 and 2 data (reported else-
where [23, 24]) and tabulation, the research development
group met to discuss the development of a prototype,
using a modified nominal group process [28, 32–34]; a
first step to co-production. Nominal group processes are
structured meetings which have a specific problem to
solve, facilitate group thinking and decision making. The
group was tasked with aiding interpretation, synthesising
the data and deciding upon the content of the prototype
website. The key ideas and data from phases 1 and 2 were
presented to the research development group using Power-
Point and handouts, highlighting key messages and ideas
for an initial prototype. The group were asked specific
questions to generate discussion, including the importance
of the proposed core components and methods to address
this, reflecting on the evidence presented and their experi-
ence and knowledge of the field. Members of the group
were specifically asked to consider other interventions or
support websites that we had not considered in the evi-
dence synthesis including national and local organisations
which provide similar support. Discussions were encour-
aged on how this study could learn from other organisa-
tions and how we could work collaboratively with such
organisations to reduce duplication of work and efforts.
Discussions were facilitated by two members of the re-
search team (ND, SI) and detailed notes about discussions
and agreements were taken by a third member of the team
(NW). Variation in opinions and views was deliberately
sought within the discussions by the facilitated and any dis-
agreements were discussed until a consensus was reached
about the content of the intervention.
Stage 3 – developing the intervention prototype
The outcome of the group meeting was a list of key tar-
gets and components for the intervention, matched with
how these could be addressed by the intervention. This
list was used to refine the initial table developed in stage
1, producing a list of targets and component as can be
seen in Table 1. This tabulation of data informed the
first iteration of the prototype.
The prototype of the website was developed using
Microsoft PowerPoint by NW. The prototype website
development focussed on producing an outline of what
the content of the prototype website would include. De-
veloping detailed textual information and the design of
the interface was not a priority at this stage. After an ini-
tial draft was developed members of the team (ND, JH,
NW, SI, KW, GR) met regularly to discuss and critique
further the prototype website, making suggestions and
recommendations for changes based on the notes from
the group discussion and evidence from phases 1 and 2,
taking an iterative approach to development.
Following the development of the initial prototype and
internal discussions among the research team, follow up
meetings were conducted with individual members of
the research development group to ensure provider and
user perspectives were incorporated. These meetings
allowed further discussion of points raised in the initial
group meeting and during the prototype website devel-
opment among the research team to further refine the
prototype website. Due to the rapid nature of the itera-
tive development of the intervention, individual meet-
ings ensured that we were able to keep pace with the
speed of the project and its timelines, and were not
delayed by attempts to meet all group members at once.
These additional individual meetings allowed for a rapid
and thorough approach to the intervention development
and continued our co-production approach. Following each
meeting a rapid iteration of the prototype was produced.
Stage 4 - user testing
Once the first version of the prototype was agreed upon
by the research team it was tested with end users (11
family caregivers) individually. The prototype was dis-
played using Microsoft PowerPoint on a tablet and care-
givers were asked to browse through the different pages
and sections of the prototype. A ‘think aloud’ approach
was used, whereby participants vocalised what they were
thinking whilst performing tasks or solving problems (in
this case viewing the prototype website) [35]. A topic
guide was developed following advice from experts in
e-health and user experience, focussing on the content
and topics included within the prototype. For this study,
user testing was seen as continuum of co-production
and informed further iterations of the prototype website.
This co-production approach and user testing continued
until a final prototype was developed which all parties
approved of.
Ethics
Ethical permission was approved by London - Hamp-
stead Research Ethics Committee (16/LO/1017) and
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received approval from the Health Research Authority
(HRA). University College London ethics committee
provided approval for participants recruited outside of
the NHS (e.g. third sector) (3344/005). All participants
provided informed written consent to participation.
Results
The prototype consisted of four main targets which care-
givers found challenging: 1) feeling prepared and equipped;
2) feeling connected and supported; 3) valuing themselves
as a caregiver and an individual; 4) maintaining control of
the caring situation and being the co-ordinator of care.
Within each of these targets we discuss the core interven-
tion components to address these targets and relate these
to the evidence from the systematic review, qualitative data
and caregiver theory expanding the overview provided in
Table 1. We provide images of the various pages of the
prototype to illustrate how the four main targets are ad-
dressed. The homepage in Fig. 2 provides an overview of
what is included.
Participant characteristics
Participants recruited for user testing had a mean age of
74 years old and the majority were female (73%). A bal-
ance of spouses (55%) and adult children/children in law
were recruited, and 55% were currently caring for some-
one. Participants were primarily white English. The
majority of participants described their internet use as
daily (n = 8), with 3 who described their usage as weekly.
The majority of participants left education after the age
of 20 years (n = 8), with two leaving between 17 and 20
years and one leaving before 15.
Feeling prepared and equipped
The prototype website was designed to address ‘prepar-
ation’ and ‘feeling equipped’ throughout, but we pro-
vided some specific sections focussing on preparation
(Figs. 3, 4, 5). The theory proposed that ensuring timely
availability of key external resources is needed to support
caregivers. External resources include relevant informa-
tion and advice which can optimise support and prevent
what the theory labels as ‘haphazard trial and error
searches’ for assistance, which can create frustration.
Figure 3 shows how these aspects of the prototype website
were designed to create a sense of peer support by
engaging the user through the use of videos of caregivers
who families could relate to. Peer support was highlighted
as important and effective in the systematic review and
favoured in the interview data [16]. Further information
was provided in this section to highlight expectations of
physical and psychological decline with detail about symp-
toms, challenges, medication, behavioural changes, mobil-
ity and prognosis. Figure 4 demonstrates an additional
section on day-to-day caring including being honest and
realistic about what can be expected, including taboo
areas such as incontinence and sexuality discussed by
Fig. 2 Website homepage
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Fig. 3 What can I expect towards the end of life?
Fig. 4 Day to day caring
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caregivers. These sections are complemented with a care
planning section (Fig. 5), which focussed on the need for
proactive thinking and planning as opposed to reactive
crisis management.
Feeling connected and supported
Participants in our qualitative study described caring as
a lonely experience in which they often felt socially
isolated. There was a need to feel both connected with
other caregivers, but also supported by professionals. Our
systematic review demonstrated that support could be
provided online though peer interaction, in addition to
contact with professionals. In particular opportunities to
engage with other caregivers in the same situation ap-
peared beneficial. Interaction in a group situation and the
opportunity for visual contact appeared more promising
than a simple ‘chat’ function and some studies indicated
that peer support was associated with a reduction in
stress, physical and emotional strain. The prototype dir-
ectly addressed social networks and feeling connected by
providing an opportunity to identify other caregivers for
support and discussion, either privately or within a group
(Fig. 6). We have importantly incorporated an aspect
which allows caregivers to find other local caregivers. This
addresses some caregivers’ need to meet in person and not
simply chat online. We also incorporated a function for
caregivers to create a profile which made the section much
more personal and addressed some concerns participants
had regarding privacy and not knowing with whom they
may be talking.
Feeling connected and supported maps closely onto the
theoretical theme of extending social assets for caregivers.
The theory suggests that strong relational support net-
works can be effective support for caregivers, reinforcing
their abilities to cope and acting as a protective factor
against depression and moderating perceived quality of
life. The theory also suggests that close links with other
caregivers can reduce social isolation and depression.
However, it was important for caregivers to feel confident
in providing care and this confidence was sometimes sought
from professionals. The theory states fostering effective
service provider support is important, and that telephone
calls can provide effective emotional support. There are
several existing services which can provide this support via
telephone and therefore the opportunity to integrate an
existing telephone service was added into the development
of the prototype website (Fig. 7).
Finally, the importance of communication with the
person with dementia which was highlighted in the quali-
tative data, was added to the development process. The
prototype includes tips and advice on communicating
with the person with dementia (Fig. 8). The theory states
for extending social assets a good relationship with the
person with dementia is important, and this has the po-
tential to reduce behavioural problems which can increase
caregiver stress.
Fig. 5 Planning for the future
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Fig. 7 Talk to a professional
Fig. 6 Chat to a caregiver
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Fig. 8 Communicating with the person with dementia
Fig. 9 Looking after yourself
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Valuing themselves as a caregiver and an individual
Participants in the qualitative study described an internal
conflict about caring for themselves and maintaining their
own life, whilst caring for and protecting the person with
dementia, in some cases putting the person with dementia
before their own health. The theory emphases the import-
ance of valuing the caregiver, in particular focussing on
strengthening key psychological resources available to
them, maintaining the caregiver’s physical health status
and safeguarding caregiver’s quality of life. To address
these important factors and recognise the health and
wellbeing of the caregiver we have blended functions of
information, peer support and aspects of psychological
support.
The prototype provides information about management
and coping strategies. It also reassures caregivers about
their feelings using experiences from other caregivers
(Fig. 9) and functions of peer support (Fig. 6) to create a
sense of shared experience. This addresses the importance
of strengthening key psychological resources available to
caregivers as identified by the theory. Figure 9 highlights
how the prototype also address concerns of maintaining
the caregiver’s physical health as identified in the theory.
In addition to looking after themselves and valuing
themselves whilst caring, the prototype contains a section
on preparing for the death of the person with dementia.
Such post bereavement support, which was absent in the
interventions identified in the systematic review, was
identified as an important target in the qualitative data
(Fig. 10).
Maintaining control of the caring situation and being the
coordinator of care
Caregivers felt that in order to receive the care their rela-
tive needed, they had to take control and manage this
care. They described battles to negotiate and co-ordinate
care, but also to receive financial assistance and aid
through benefits and entitlements. Interspersed within
discussions of control of care and the best interest of the
individual with dementia, caregivers often discussed a lack
of support from other family members with disagreements
and difficult relationships within the wider family.
The prototype includes several features which are aimed
to empower family caregivers. This includes providing in-
formation on financial support (Fig. 11) and signposting
for local support services (Fig. 12), which were identified
by the theory as important for caregiver support. We
developed a section to encourage conversations among
families to manage expectations and promote shared
responsibility (Fig. 13). A lack of shared responsibility was
highlighted within the qualitative data and the theory
suggests strong relational support can reduce the number
of hours single family members are engaged in daily care.
This may have an impact on perceived quality of life and
resilience.
Fig. 10 Preparing for death
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Fig. 11 Financial information
Fig. 12 Local support
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Discussion
A prototype website aimed to support family caregivers of
someone with dementia towards the end of life in the UK
was developed, informed by a systematic review, qualita-
tive data, and a realist theoretical framework of what
works to support family caregivers [30]. Reports of the
early development of internet-based prototype interven-
tions are limited in the health care literature generally, not
just in dementia-related care. This paper provides a clear
and transparent process for developing an internet-based
intervention, providing an example for others developing
digital or internet-based intervention.
The negative effects of caring for someone with demen-
tia have been well reported, as well as the challenges
which caregivers face including elevated levels of depres-
sive symptoms, poorer physical health and decreased
quality of life [36–38]. Several systematic reviews includ-
ing the one published as part of the current study have
demonstrated the benefits of internet-based interventions
for caregivers living with adults with chronic conditions,
including dementia [39]. However, there are few interven-
tion studies which have focussed on supporting caregivers
towards the end of life. This prototype not only helps to
fill this gap of internet-based interventions, but also ad-
dresses concerns raised by caregivers about the lack of
support reported in previous studies, including the quali-
tative data of this study [23, 24, 40–42].
As part of this prototype development we have incor-
porated the views of end users who suggested online
support alone is not enough, there needs to be either
face to face contact or telephone contact. Previous
research has also reported the benefit of telephone sup-
port and telephone counselling, reducing depressive
symptoms in caregivers of people with dementia [43].
The inclusion of professional support by adding a tele-
phone support line to the prototype acknowledges that
caregivers did not always want to hear other peoples’
problems when they had their own, and input from a
professional was (for some) preferable [13].
Interviews with participants in the UK was used to in-
form the development of the prototype [23, 24], therefore
reflecting the needs UK caregivers and services available
to support them. However, many challenges within service
and the needs of caregivers at the end of life are shared
worldwide [13, 44], and the prototype could be applicable
internationally, with some cultural translation. Data from
a systematic review of international studies also supported
the development of content and format [16].
Strengths and weaknesses
A core strength of this study’s development process was
the co-production methodology adopted with its bottom
up approach to developing the prototype website. We
used a definition of co-production in this study as an it-
erative process of developing a product (prototype web-
site) with end users including caregivers and health care
practitioners working closely with members of the re-
search team [26, 27]. Representatives from both of these
Fig. 13 Family relationships and social networks
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groups formed part of our research development group
who oversaw and steered the development of the proto-
type. The content, structure and design of the prototype
are grounded in the views and experiences of the end
users. Adopting an iterative approach has ensured the
content is acceptable and appropriate to this group. The
development process was informed by recommendations
from previous successful eHealth intervention guidance
by placing more emphasis and time on the development
of the initial ideas and content [45]. However, in contrast
to previous co-production methods in similar studies we
opted for a focus on individual meetings with end users
(in this instance caregivers), as opposed to a series of
panels or workshops. We chose this approach for several
reasons. Firstly, end of life care and dementia are both sen-
sitive topics, and testing and commenting on technology
development can be seen as complex by some. Individual
meetings minimised both the potential distress about sensi-
tive topics and concerns about the complexity of the task in
which they were engaged. Secondly, many of the caregivers
who participated in this part of the research were still
caring so their time was often limited and they were not
able to leave home to travel to group meetings, therefore
convening groups of caregivers was often difficult.
The co-productive and iterative nature of the website’s
development is further strengthened by the use of evidence
from a systematic review [16] and theoretical underpin-
nings [30]. The systematic review provided evidence of
what components have previously been used in similar
internet-based interventions, in particular those showing
potential for effectiveness whilst being acceptable and
useful. This informed the development process of how to
address the targets of the intervention (i.e. peer support
and telephone communication with professionals). The
theoretical model from Parkinson and colleagues helped to
focus the scope of the intervention, its targets and compo-
nents identified in the qualitative data [30]. Although the
theory was new when used to underpin the synthesis and
focus of the intervention, it was derived from a realist
review of the literature. Parkinson and colleagues explored
what works to support family caregivers of people with
dementia and followed an established realist methodology.
This theory has been used to guide the development of a
similar digital resource to support caregivers of older
people [46].
It is important to recognise that a website will not
reach all, and there are concerns that it can increase ac-
cess to support whilst marginalising those who do not
have access to the internet, increasing health inequal-
ities [45]. However, other work has suggested that there
was no inequality in access for other online interven-
tions used in real practice [47]. If some caregivers use
such a resource it might help to reduce the burden on
health and social care resources, and free up resources
which can be spent on those who are unable to use the
internet.
Despite efforts to recruit family caregivers who did not
use the internet at all or less frequently, few were en-
gaged. Increasing the numbers in these categories would
have helped us understand better how we can develop
an intervention which would be more suitable for all.
However, the sample was diverse in age and included a
broad range of educational levels which can reflect inter-
net usage and access. In addition to age being a factor in
internet usage, previous research in older adults has
shown that those with higher educational levels are
more likely to use the internet [48, 49]. Therefore, it is
possible that as ‘internet savvy’ generations age, age will
become less of a factor influencing internet usage and
education and language will remain a major factor influ-
encing internet usage compared with age.
Finally, this study may have been strengthened by using
more sophisticated software to develop the prototype ra-
ther than using Microsoft PowerPoint. More sophisticated
software may have allowed for users to explore additional
features and may have improved appearance.
Lessons learnt for development
 Allowing time for iterations is vital in the
development of all complex interventions; however
the development of online interventions such as
websites requires much more time and emphasis
needs to be placed on the earlier phases of
development.
 We suggest that due to time pressures and the
iterative nature required for the development of
online interventions a pragmatic approach to
co-production may be needed for populations such
as caregivers. Individual meetings with caregivers
appears to be a valuable method for co-production
and researchers should not assume that
co-production panels and group meetings are
required for robust methods. Individual meetings
reduce the burden on caregivers and allows for fast
paced intervention development, minimising delays
to the overall research project.
 Synthesis of a variety of data sources is often not
well reported in intervention development. The use
of tabulation, adopting a matrix approach to display
findings allows clear comparison of evidence.
Implications for future research, policy and clinical
practice
This is to our knowledge the first website, albeit proto-
type, based intervention which has been developed to
support family caregivers of people with dementia at the
end of life, with many other interventions focussing on
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the earlier and transition stages [50]. Further development
of the prototype for a future trial will require emphasis on
functionality, tailoring abilities and implementation, in-
cluding organisational determinants of use, how carers
would access and learn about the website and the wider
context in which the prototype may later work. This has
been neglected in previous online-based interventions
aimed at family caregivers of people with dementia [51].
This intervention addresses many of the concerns of lim-
ited services available for family caregivers of people with
dementia in end of life care phases, and concerns that end
of life care policy simply focuses on the last days of life
[13]. This prototype, developed into a full website has the
potential to be useful to prepare family caregivers before
the person they care for reaches the end of life stage, as
well as after death and during bereavement. Many practi-
tioners and caregivers of people with dementia still do not
want to engage in difficult and significant conversations
early enough to enable planning [40]. However, the need
for information increases as the person with dementia
approaches death and continues into bereavement [52]. A
website such as this prototype could not only provide
caregivers with information towards the end of life, but
could also be a useful tool which helps caregivers to initi-
ate discussions about future care and planning [53].
Conclusions
This paper provides a detailed worked example of the
development process of an internet-based intervention.
The transparent methodology and key lessons learnt from
developing the prototype should help those who are devel-
oping similar internet-based health interventions across
conditions, not just dementia. Further, development of the
prototype and trial is needed to explore the effect of the
website and how it can be implemented in practice if
effective.
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